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Introduction

ÅFermilab has many technical capabilities that have been 

optimized for the development and construction of 

detectors for HEP

ÅOur facilities are available to qualified researchers in     

the HEP community

ïThe work may be your own initiative

ïYou may work in collaboration with an approved lab effort

ÅIn this case there may be financial support for the technical 

work

ÅThe goal of this talk is to provide an overview of our 

current facilities and to inform you on how to access them

ïTestbeam and liquid argon (PAB) facilities  excluded since 

they have been  discussed in other talks
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Overview

ÅFacilities:

ïSilicon Detector

ïPrecision Metrology

ïRapid Prototyping and Special Materials

ïScintillator Detector Development

ïThin-Film

ïLiquid Argon Test Facility

ïASIC Development Facility

ÅEngineering

ïMechanical (including cryo)

ïElectrical

ïAlignment and metrology
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Scintillator Detector Development Facility
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ÅManager: Anna Pla-Dalmau 

ÅHosts NICADD extruder for large-scale production of 

detector scintillator pieces

ïPrototyping runs come first

ïDeveloping a die requires time and money

ÅEquipped for for preparation of scintillator paddles

ïCutting, polishing, etc. 
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Scintillator Detector Development
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ÅChemical and analytical labs are maintained for 

R&D on scintillator materials

ïExtensive work on NOvA liquid scintillator

ÅLarge stock of ñpre-ownedò scintillator paddles/bars 

and phototubes

ïContact: Anatoly Ronzhin

ÅLegacy wire chamber winding facility with unique 

detector fabrication capabilities also maintained 
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Thin Film Facility
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ÅProvides for application of evaporated and sputtered 

thin coatings on detector components  

ÅAlso specializes in optical fiber and plastic connector 

polishing and plastic fiber splicing

ÅSpecial furnace that provides heat treatment of metals 

in a vacuum 

ÅManager: Eileen Hahn
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Rapid Prototyping & Special Materials Facility
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ÅFocuses on fabrication and assembly of complex 

detector elements

ÅLow-Z carbon fiber production facility

ÅHouses large, specialized machines adapted for 

fabrication of detector elements using special materials 

ÅLarge clean rooms for detector assembly

ÅManager: Dave Butler
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Rapid Prototyping & Special Materials
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ÅExamples of prior work

ïResearch & Development

ÅCOUPP Bubble Chamber Assembly

ïProject Work

ÅMu2e Straw Tracker

ÅCMS Phase 1 Pixel Detector Frames

ÅCMS Phase 1 Endcap Muon Panels

ïWork for Others

ÅJLAB SVT Modules

ÅNIU Proton CT Fabrication 
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ASIC Development Facility
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ÅContributes to leading-edge technologies for the design 

of custom integrated circuits and sensors 

ÅSpecial attention to designs that are radiation tolerant 

and that can operate in low temperature environments 

ïCurrently working on COLDATA chip for DUNE

ÅUnique contributions to the development of vertically 

integrated (3D) chip designs, with a focus towards 

sophisticated on-detector processing of pixel data and 

large volume data processing for triggering  

ÅLeader: Gregory Deptuch
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ASIC Development Facility Infrastructure
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ÅFabrication

ïWire Bonding

ïRobotic Tester

ïWafer Probing

ÅTesting

ïPrinted Circuit Board Design

ïField Programmable Gate 

Array (FPGA) Design

ïCold Vacuum Chamber

ïSensor Characterization

ïMobile ASIC Test Setup
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Silicon Detector Facility 
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ÅLong history at the forefront of detector R&D 

including the development of silicon tracking 

detectors for CDF, D0, and CMS as well as the 

development of the DES camera 

ÅFacility infrastructure includes equipment for the 

production of silicon devices (e.g. clean rooms, 

high-precision measuring devices, and wire-

bonding machines) as well as that required for the 

testing and QA performed on these devices

ÅFacilities are continually being upgraded to support 

development and production of the next-generation 

versions of these devices 

ÅLeader: Gino Bolla
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Silicon Detector Facility Infrastructure 
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Clean Rooms Wire Bonding Machines

Cryogenic Test Stand
Large Area Assembly Spaces

Detector R&D Resources



Precision Metrology Facility
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ÅClosely associated with Silicon Detector Facility

ÅProvides infrastructure needed for performing high-

precision measurements associated with assembly of small-

scale detector elements 

ïCoordinate measuring machines (CMMs)

ïNew CMM for 2m scale devices 

ÅManager: Mike Roman
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Other Particle Physics Division Technical Resources

ÅAssembly and lab space

ÅTechnicians for assembly, rigging, etc.

ÅDetector Operations and Development Department

ïHome for all of the above, test beam and PAB

ïHead: Rick Ford
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Engineering

ÅElectrical

ïDepartment Head: Marcus Larwill

ïFront-end, DAQ, grounding/shielding, power distribution

ÅMechanical

ïDepartment Head: Russ Rucinski

ïCryo

ïDesign of structures, fixtures, etc.

ÅAlignment and Metrology

ïDepartment Head: Horst Friedsam

ïSurveying, etc. (unusual for R&D)
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PREP Electronics Pool 
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ÅProvides equipment for experiments 

and test stands

Å High voltage power supplies and 

distribution

Å NIM

ï Analog signal processing, trigger logic

Å Camac

ï ADC, TDC, logic

ï USB based control modules

Å VME

ï Crates, CPUs, limited other modules 

(ADCs, etc.)

Å High-current low-voltage supplies

Å Test equipment

ÅComputing Sector equipment lending service
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